. Thermogravimetric analysis of pristine MWCNTs, Py-MWCNTs, [Co III (opba)] − -PyMWCNTs and [Co III (opba)] − . Atmosphere: N2 gas, Rate: 5 °C/min.
. The standard working curve of Cobalt ions in atomic absorption spectrometry. Natural water is slightly alkaline, hence the effect of solution pH on the rate of substrate decomposition was critical [1] . Here we conducted a set of experiments where the solution pH was adjusted to 7-11 using H2SO4 (0.10 mol/L) and NaOH (0.10 mol/L) in 0.01 mol/L borate buffer. The results of the conversion rates are depicted in Figure S5 . We can see that [Co III (opba)] − -Py-MWCNTs/H2O2 catalytic system could proceed at a pH range from 8 to 11 and the maximum rate occurred at pH 9.0-9.5 which was applicable to practical waste water purification [2] . Such catalytic process was different from the traditional hydroxyl radical process where the oxidation can only take place under acidic pH condition. Meanwhile the inefficiency at pH 7 and extreme alkalinity could be interpreted as follows: H2O2 was more difficult to ionize when pH values were close to neutral, which limited the coordination between HOO − and the central cobalt ions, thus inhibiting the formation of active species [3] [4] [5] . However, when the solution is strongly alkaline, HOO − , the function anion, reacted with a H2O2 molecular and ultimately leaded to the generation of oxygen and water [6] . Besides, the degradation rate could be accelerated by the increase of H2O2 concentration. However, when the initial amount of H2O2 was added to 8.0×10 -3 mol/L, the reaction rate did not significantly increase compared with the original concentration of 4.0×10 -3 mol/L (see support information in Figure S6 ). At low H2O2 concentration, the number of generated active species was insufficient, and it increased with the extra addition of H2O2 until it reached a saturation point. Experiments in a temperature range from 15 °C to 45 °C were carried out as well to testify the applicability. Theoretically, a higher temperature would increase the collision rate between oxidants, catalyst and substrates, resulting in a higher catalytic velocity [7] . As expected, high temperature significantly speeded up the initial reaction rate. In the incipient reacting period, H2O2 was adequate and temperature was the decisive factor to substrate oxidation. And the initial apparent activation energy was utilized for the kinetic study. According to time courses of ln(C0/C) at different temperatures, an Arrhenius plot (lnkobs. 1/T) is presented in Figure S7 , in which the slope of the straight line is proportional to the activation energy (Ea). The Ea of the catalytic process of AR1 in [Co III (opba)] − -Py-MWCNTs/H2O2 system was 33.40 KJ/mol, which announced the feasibility for the treatment of wastewater at relatively low temperature in comparison with ordinary oxidation reactions [8] . 
